Lampreys and hagfish belonging to the class Agnatha are considered to be surviving examples of the oldest vertebrate line. Recent fossil evidence suggests that these jawless vertebrates have had a separate ancestry and may have evolved from two distinct groups of ostracoderms or preostracoderm fishes (1) . The hagfish is generally regarded as the more primitive of the two. In previous studies concerned with the phylogenetic development of immunity, Finstad and Good (4) suggested that the lamprey represents the most primitive animal capable of an adaptive immune response. Papermaster et al. (7, 8) found the Pacific hagfish, Eptatretus stoutii, to be completely lacking in adaptive immunity as evidenced by a failure to detect circulating antibodies, delayed sensitivity, or allograft rejection. However, contrary to these findings, Hildemann and Theones (5) recently found that Pacific hagfish have the capacity to reject skin allografts with concomitant development of specific immunological memory. Moreover, after prolonged immunization at 18 to 19 C, this species produces serum antibodies to sheep erythrocytes and to certain other complex antigens (S. Linthicum, G. H. Thoenes, and W. H. Hildemann, in preparation.
This report describes an inducible bactericidal response in the same species of hagfish. Although natural serum bactericidal substances were not examined in the hagfish by Papermaster et al. (8) , evidence of inducible bactericidins in the invertebrates (2) suggests that the bactericidal response may represent one of the more primitive inducible immunological responses.
Adult hagfish, 20 to 45 cm in length, were maintained at 18 to 19 C in large, circulating seawater aquariums and were offered food, consisting of beef liver or smelt, at least twice a week.
Preparation of antigens was described elsewhere (2).
For each experiment animals were grouped according to size and were immunized by injecting 109 bacteria, in 0.5 ml, into the subcutaneous caudal blood sinuses. The bacterium used in these experiments was designated EMB-1 (2), a gramnegative bacillus isolated from the gut of a spiny lobster. Before immunization and at various intervals postimmunization, hagfish were bled from the caudal sinuses. The blood was centrifuged immediately at 1,000 x g for 30 min and stored at 0 to 5 C. Serum was assayed for the presence of bactericidal antibody within 24 hr after collection. Serum was titrated for bactericidal antibody by the procedure described by Schwab and Reeves (9) . Figure 1 shows the response of an animal receiving EMB-1. Bactericidal activity was present at 2 days, and a titer of 1:40 persisted for 7 days. At day 14, the titer had declined only a twofold dilution. The rate of appearance and peak titer of the bactericidin varied between individual animals. This is demonstrated in Fig. 2 , in which the peak titer at day 2 was 1: 320. The response in this animal was more transient in that bactericidal activity was not detected at days 4, 7, or 14.
The bactericidal responses of hagfish which had previously rejected primary and second-set skin allografts are presented in Table 1 . Two animals had high pre-existing titers to EMB-1. After antigenic stimulation with EMB-1, a rapid increase was observed in the three animals with no preimmunization titers. There was no increase in animals with pre-existing titers; in fact, decreases can be seen in animals 4 and 5. During the course of these studies, 17 hagfish were used. Although there was considerable individual variation, every animal, except one, responded. The only animals which displayed pre-existing titers were the two shown in 
